CONCIUDING REMARKS

The performance characteristics of city street pavement with Jtility cuts widely
differ from those of highway pavements. No specific studies have been carried ou:
so far to evaluate the impact of utility cuts on the performance of pavements.
However, it is generally observed that the pavement sections in and around a cut
generally fail at an accelerated pace. The resulting condition will have an influence on
(i) pavement life, {ii) pavement maintenance cost, (iii) vehicle operating cost, (iv)
aesthetics, and {v) safety of motorists. Presently, 10 maintain the street pavements
with cuts at the same level as the surrounding pavement sections, cities are
recovering a fixed amount from the utility companies. In general, city officials believe
that this cost recovery policy is not based on systematic methods of performance
evaluation, and the amounts recovered in most cases, are grossly inadequate to
maintain the pavements. Hence, two critical questions to be addressed are: (i} what
is the extent of damage, and (ii) what is the appropriate cost to be recovered.

The utility cut management system developed in this study is based on a
detailed investigation of the strength and performance characteristics of utility cuts.
The field evaluation procedure comprises both objective measurement of defiections
and subjective measurement of visual distresses. The defiection measurements assist
in establishing the area of the pavement influenced by the cut and the cost to be
recovered. The subjective evaluation of condition iead to the development of a rating
index termed as Utility Cut Condition Index (UCCl). The UCCI is a valuable
management too! for city managers to identify and prioritize candidate projects for
maintenance. The management system for utility cuts considers all important facets
of damage assessment, cost recovery, maintenance programs, and is designed so
that the technology can be easily transferred to other cities facing similar problems.
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INTRODUCTION
Background

Pavements in general rely on their continuity for strength, so when a utility cut is made in a
pavement its strength will most likely decrease. This strength loss often results in increased
deflections at or near the cut and, in time, various distresses may appear like cracks, potholes and
ruts. Not only can the pavement lose strength, but the ride over the cut may become rough and the
pavement surface. may appear unsightly. User safety and vehicle damage become an issue. The
result of such conditions is that the city may incur unforseen costs when 1t is forced to maintain the
cuts or overlay streets before the scheduled time. Ideally, with proper restoration of cuts, these

added costs may be reduced or even eliminated
In large cities thousands of utility cuts are made annually in the road pavements. In the City of
Cincinnati, for example, between 6,000 and 10,000 cuts are made each year. In Cincinnati, a
standard, relatively small, fee is charged to the utility company when it makes a cut. This is known
as a permit fee and is considered to cover administrative and inspection costs only. The restoration
1s assumed to be adequate and that it will require no further maintenance. There is an emerging
recognition that there are added maintenance costs associated with utility cuts and that these costs
may be substantial. Consequently, the adequacy of the permit fee system in Cincinnati and in other
cities is under scrutiny. In many cases, fees have not been revised for some time nor have utility
cuts been evaluated in view of the actual damage they cause. Clearly there is need to establish a

realistic fee and to determine, on a rational basis, the true cost of utility cuts.



ate of the Art
Shahin and Crovetti conducted a study in Burlington. Vermont on the effects of utility cuts on
pavement performance, maintenance and rehabilitation costs [1.1] This study described methods
for structural testing and computations of additional rehabilitation costs associated with pavement
cuts. The study investigated the average pavement life, with and without utility cuts. The analvsis
was based on a visual condition survey and structural testing using the Falling Weight Deflectometer
(FWD), and investigated how these cuts affect the rehabilitation costs. The study calculated a life
reduction factor of 1.72, as determined from their Pavement Condition Index (PCI) analysis and the
overiay thickness requirements for 10 Equivalent Single Axle Loads (ESAL) per day. For pavements
with utility cuts, this reduction factor translated to a $522,000 per year spending by Burlington in
additional maintenance costs.
The Southern California Gas Company sponsored a study to analyze the findings of Shahin &
Crovetti. The conclusions drawn by this study are summarized below:
a) The life reduction factor of 1.72 is questionable because no justification was made
for the choice of the critical PCI of 70 used in the study. A PCI of 70 borders on
characterizing a pavement condition of between very good and good and is not a
typical or standard value which agencies, institutions or governments use to
determine when rehabilitation of a pavement is required.
b) The method used by Shahin & Crovetti in the overlay design was the Asphalt
Institute Method which specifies that the deflections be measured by the Benkeiman
Beam. However, they used the FWD to measure pavement deflections without
correlating the deflections from the two devices.

c) An unjustifiably high 80% of the Burlington's street systems was deemed in need of

1-2



an overiay

d) The use of an overall 10 ESALs per day for all streets was not represertauve ¢!
actual conditions because residential, collector and artenal streets were all treatec
equally.

The American Public Works Association and the American Society of Civil Engineers
published a joint report entitled "Accomodation of Utility Plant within the Rights-of-Way of
Urban Streets and Highways” [1.2]. Also, the American Public Works Association and the
University of Alabama Department of Civil Engineering for the Federal Highway Administration
jointly published a guide enttled "Highway/Utility Guide” [1.3]. Both of these publications
review right-of-way 1ssues and permit procedures. They do not explore the issue of impact of
utility cuts on pavement performance, or the cost-recovery policy based on such an evaluation.

The review of the Shahin and Crovetti report suggests that pavement performance at, and
around, utility cuts has not been fully examined and that there is a need to take an in-depth
svstematic approach to this complex problem. With this in mind, the Cincinnati Infrastructure
Institute of the University of Ciﬂcinnati, with the sponsorship of the City of Cincinnati and the

Amernican Public Works Association, initiated a three vear effort to meet the need.



tudv jectiv

The objectives of this study are:

1) Development of field methods and techriques, based on objective deflection
measurements, for evaluating the structural condition of restored utility cuts and the
surrounding pavement by:

a) Objective deflection measurement techniques.
b) Subjective visual distress detection and assessment techniques
2) Estimate the cost to the city of strengthening all weakened utility cuts and pavement around
them.
The secondary objectives of this study are:
1) Development of a Finite Element Model for evaluating the effect of cuts on Portland Cement

Concrete pavements.

2) Development of a Utility Cut Management System that synthesizes field evaluation
procedures, cost management, and policy issues related to utility cuts in city street

pavements.

Study Organization

This study deals with cuts in three major pavement types that are typical for the streets of the City
of Cincinnati. They are Hot Mix Asphalt (AC), Macadam, and Portland Cement Concrete (PCC),
mostly overlayed with AC. The AC and the Macadam pavement types together represent

approximately 35% of the total pavement miles in the City of Cincinnati, while PCC pavements
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represent about 35%. The remaining 30% 1s a composite type that is not tncluded in this study
A preliminary study was made to establish the average size of utility cuts in the City of

Cincinnati that were larger than two feet by rwo feet The average cut size was determined to be

approximately five feet long by four feet wide.

Structural Evaluation of Cuts in AC and Macadam Pavements
This portion of the study consisted of objective strength measurements utilizing Benkeiman
Beam deflections. The goal was to make a determination of the lateral extent of damage caused to
the pavements by the cuts, the severity of this damage, and the additional strengthening or overlay
required to return the pavement to its original condition. The defiection testing program and
findings for flexibie pavements are described in Chapter 2 of this report.
Structural Evaluation of Cuts in PCC Pavements
Since the typical PCC pavement has the finite dimensions of twelve feet by fifteen feet and the
cut can be in any arbitrary position within the extent of the slab, it was considered impractical to
measure the true-life deflections in the typical slab for all configurations. Therefore, it was decided
to model the slab with a cut by finite elements and find the critical stresses in the slab by a
systematic application of a numerical method. Field data were used to calibrate the model. The
findings associated with utility cuts in rigid pavements are presented in Chapter 3.
Repair Methods and Cost Analysis
Chapter 4 discusses the possible strengthening schemes applicable to Asphaltic Concrete and
Macadam pavements. These schemes are aimed at restoring the original strength of the pavements

at, or near, the cuts. The estimated cost of these schemes also is presented.



Distress Evaluation of All Pavements
This procedure utilized the Distress Identification Manual for Utility Cuts developed at the
University of Cincinnati [14].'111.15 Manual pr.esents guidelines for the identification of all distresses
in a cut and in its vicinity. The type and severity of these distresses are then used in computing the
Utility Cut Condition Index (UCCI), which is a numerical rating for the condition of a cut. These
indexes are stored in a utility cut database and may be used to monitor pavements with utility cuts,
and to develop pavement performance prediction models. Visual distress evaluation is discussed
in Chapter S.
Management Model for Utility Cuts
In Chapter 6, a management model is presented to aid city officials in their decisions on
maintenance, repair and strengthening of utility cuts and the pavement surrounding them.
Special Topics
Chapter 7 deals with special topics like multiple cuts in AC and Macadam pavements,
comparison of Benkelman Beam and Dynaflect Test deflections, and Benkelman Beam and FWD

Test deflections of AC and Macadam pavements.

Conclusions and recommendations are presented in Chapter 8
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CHAPTER 2
STRENGTH EVALUATION

IN ASPHALTIC CONCRETE AND MACADAM PAVEMENTS

Intr tion

Many cities have developed guidelines for utility cut opening and pavement restoration
procedures. Still there are no standard procedures for the field evaluation of the quality of
restoration and for assssmg related costs in the event of a poor restoration. In this chapter, asphaltic
concrete and macadam pavements are considered and a rational field technique is described for
evaluating the structural condition of utility cuts and the surrounding pavement areas. The field
technique is based on an objective measurement of strength, deflection.- The testing instrument, test
procedures and test siting conditions are described Use of the deflection technique results in
quantitatively defining the extent and severity of pavement damage and the required overiay
necessary to restore the pavement to its original condition.

In Chapter S, the description is given of an alternate method of analysis for assessing
pavement damage caused by utility cuts. This is a subjective analysis using visual inspection of
distress, from which a condition index, called the Utility Cut Condition Index, or UCCI, is

determined.

D ion surem

Instrument. Procedure and Test Sites

The standard Benkelman Beam was used to measure rebound deflections of the flexible

~avements when subjected to static loads. It is based on a lever arm and reference beam principle,
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Figure 2.1. Soiltest Model HT-50 was used in this study Specific features of this portable unit
included: reference body beam two-part probe beam, rear zero adjustment, batteryv operated
ﬁbrator, and a "Teleclock" dial gage of 0.001" accuracy A five ton truck was used having a rear
axle load of 18,000 pounds The tires were dual 11.00" x 22.5" size, 12 ply and inflated to 70 pst.
The deflection test involved measuring maximum rebound deflection under a truck wheel load as

per the Canadian Good Roads Association Procedure [1] The Benkelman Beam testing layout is

illustrated in Figure 2.2.

The deflection tests were carried out in two phases The first phase involved a comprehensive
study around utility cuts to find the areal extent of pavement weakening, and the critical points for
deflection measurement. The second phase involved routine measurements of deflections at the
critical points, as identified in the first phase. Figure 2.3 illustrates the location of deflection
observation points. Deflection measurements were made at close intervals near the cut and on a
control point at a distance of 8 feet away from the edge of the cut. This control point was assumed
to be in a zone where the cut had no influence. The deflections measured in and around the cut were
utilized to establish the extent of influence. In all, 36 cuts in asphalt and macadam pavements were
tested. The results of the deflection tests at the 36 sites are presented in Appendix A. Figure 2.4
shows a typical plot of maximum one-point deflections in profile and the corresponding plan view
of surface condition and test points in and around the cut

Tempera and Seasonal ion

The pavement surface temperature can have significant influence on the behavior of pavements.

At higher temperatures, asphalt pavements are less stiff and deflect more. At cold temperatures, due

to increase in stiffness, they deflect less. Hence, the Asphalt Institute [2] recommends that the
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deflections measured be corrected for a standard temperature of 70 degrees F, using a standard
adjustment factor, Figure 2.5 Table 2.1 is a compilation of deflections at one site that were adjusted
for pavement surface temperature. Pavement deflections also vary with the season  Deflections will
usually be larger during the rainy spring season or spring thaw. Deflection measurements made at
any time of the vear, therefore, should be corrected for the critical season using a seasonal correction
factor. In order to do this, 12 cuts tested in summer were retested during the spning. The deflections
were initially corrected for temperature and then a ratio of deflections during the two seasons was
computed for each cut. A statistical analysis was carried out to determine the most representative
value of the seasonal deflection correction factor. The resuits are summarized in Table 2.2. As seen,
the average seasonal correction factor was found to be 1 26 All deflection values collected at times
other than spring were multiplied by this factor after applying the appropriate temperature
correction.
teral Extent of Dam

Using the deflection plots similar to Figure 2.4 for each cut tested, an analysis was made to
estimate the average extent of pavement area affected by a cut This was done by observing the
deflection of points at and near the cut and comparing them to the deflection of the pavement at the
control point (8 feet away from the cut). If the deflection at a point was found to be greater than the
deflection at the control point, that point in the pavement was considered to be adversely affected
by the cut. The aggregate of such points made up a zone of influence in and around the cut. The
boundary of the zone was given by points where the deflection was equal to that of the control point.
The width of the zone of influence around each cut was determined from its deflection piot. This
varied with the size of the cut, traffic level and existing condition of the pavement. Of the 36

flexible pavement sites investigated, the average spread of damage beyond the cut edge was found

2-3



to be 3 feet, Table 2.3 Thus the typical area of weakened pavement at and near a 4 foot by £ foot
cut, as illustrated in Figure 2 6, was found to be (4+6) x (5+6) = 110 square feet. To restore the
strength of this area, or reduce its deflections to that of the control point, an overlay over the whole
area of the weakened pavement may be applied.

riav Thi mputation

The Asphalt Institute Method [3] was employed to compute the required overlay thicknesses
needed to compensate for the damage caused by the utility cut. The key inputs for the overlay
design at or around a cut were the maximum deflection, the reference deflection at the control point,
and the traffic load in terms of the average Daily Traffic Number (DTN) over the design life of the
overlay.

The Daily Traffic Number for which an overlay is designed can be found using the known
values of the daily ESAL, the design life and traffic growth. Table 2.4 gives the initial daily ESAL
for the streets where a traffic count was made.

The City of Cincinnat historically has used the foliowing guidelines for the estimated design

life of major rehabilitation on city streets.

Roadway Design Life
Classification (years)
Arterial 15
Secondary 20
Residential 30

In computing the DTN, the city uses a growth factor of 2% on the arterial and secondary

streets, but no growth factor is applied to residential streets. However, note that just five years ago
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the ESAL's nearly doubled on residential streets with the instirution of Cincinnati's recvcling
program.

The overlay thickness can be calculated by using Figure 2 7, the maximum deflection and
the control point deflecion  Using this figure, the overlay thickness was determined for both
maximum deflection and control point deflection. This was done for both points by entering the
figure with the deflection value, moving vertically until the curve with the appropriate DTN value
was reached and then horizontally to read off the required overlay thickness The additional overlay

required was the difference between the two calculated overlays



verlav Thickn mputations - ial

There was a special group of cuts that had to be handied differently. Around these cuts
damage (excess deflection) was evident, but the ESAL's were small and Figure 2 7 indicated that
no overlay was required for the pavement. However, since the City's pavement was measurably
damaged, an overlay should be required to restore the pavement to its original strength regardiess
of traffic. This case was handled using an artifically inflated threshold DTN defined as one which
would not require any overlay at the control point (8 feet away from the cut), but would necessitate
an overlay at the point of maximum deflection at or near the cut. The overlay thickness for such a
cut (or its surrounding pavement) was obtained from the AI Chart (Figure 2.7) for this threshold
DTN.

For each cut, Table 2.5 shows the maximum deflection, the reference control point
deflection, and the required overlay thickness associated with these deflections. The range of
required overlay thicknesses varied from 0 to 6.0 inches. The average overlay thickness required
to restore the pavement to its pre-utility cut strength was found to be 1.75 inches.

Analysis and Discussion

Table 2.6, the Summary Table, includes the age of each pavement and cut, the required
additional overlay thickness, and the lateral extent of damage for each cut tested during this
investigation. This table shows that utility cuts made in flexible pavements weaken and eventually
damage the surrounding pavement. Table 2.6 also lists Utility Cut Condition Index (UCCI) values
for the 36 sites. These values were determined using subjective techniques and the methodology
is described in detail in Chapter S, DISTRESS SURVEY. From the cuts physically tested, the extent
of lateral damage varies from 0 to 6 feet, with an average of 3 feet. Table 2.6 shows the cuts

categorized according to pavement type and traffic level, asphalt pavement from high to low traffic
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followed bv macadam pavemen: from hugh to low traffic It also illustrates that, basec on the iirutec
number of tests in this study. no direct correlation can be shown between extent of pavement damage

and pavement type, nor between pavement damage and traffic level

Based on objective evaluations, thirty (30) of the thirtv-six (36) cuts tested showed that the
pavement surrounding the cuts had weakened to some degree, between one (1) and six (6) feet in
lateral extent. That is, approximately 80% of the cuts tested showed damage. The remaining six
(7) cuts exhibited no apparent damage to the surrounding pavement. Age of cut may be a factor
Four of the seven cuts were between 1 and 2 years old, while two were 7 and 8 years old,
respectively The age of the remaining cut was unknown This suggests that, in most cases, it may
take several years for the damage to become evident.

The apparent individuality of the damage extent aiso 1s reflected in the results of the overlay
design where the required thickness ranges from 0 to 6 0 inches The overlay thicknesses appear
to be somewhat related to the condition of the cut, (UCCI). but appear to be independent of the
lateral extent of damage, Table 2 6

Each case was evaluated independently and based solelv on the maximum deflection and
how 1t relates to the reference deflection. Generally, any cut which exhibits weakness across the
cut or in the pavement in close proximity to the cut, will require an overlay to restore a consistent
strength in the pavement. However, it is possible to require an overlay while having the lateral
extent of damage equal zero (0) This situation could occur when the repair is weak, but the repair
has not yet affected the surrounding pavement In this case an overlay only directly over the cut is
needed Conversely, the case of a strong cut repair could also require an overlay. This case occurs
where the strength of the repair may be equal to, or greater than the strength of the reference
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section, however, weakening is shown in the pavement adjacent to the cut In a case such as this
the weakening may have occurred during the time that the cut was open and the subgrade weakened
as a result of lateral creep or slumping of the sides of the excavation during an extended repairr
process.
ion

The study carried out at the University of Cincinnati resulted in the development of an
objective evaluation technique to assess the impact of utility cuts on surrounding flexible pavements.
The study demonstrated that the Benkelman Beam can be used for the strength evaluation of flexible
pavements at utility cuts and to determine the lateral extent of area affected by a cut. The average
lateral extent of damage was found to be 3 feet, and the average overlay thickness required to restore

the pavement to its pre-utility cut strength was found to be 1 75 inches.
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TABLE 22. Seasonal Correcton Coefficient
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TABLE 2.3. Lateral Extent of Damage from Edge of Cut

| Exentof | Traffic | Pavement  Final
Utilitv Cut No. {' Influence | Average | Average  Average |‘}
? !
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TABLE 2.4. Traffic Count Results

Daily Big Trucks Big Buses | Minl Duses Dally
Addresses bus
Sched. h| B ,A_J__“__ ) | b | ESAL/Lane
304 8th St. 4 8 A -
| Clifton Ave. 1 = 5 ie 16
i69 E. McMillan 1 0 10 12 § 3 9
859 Lincoln 0 0 2 N BB 0
324173333 Beekman 4 4 4 s | 2 1
3411 Beekman 5 k) k] 3R 2 1
|_stanton 1 1 0 ol 1 0
2728 oObservatory 2 1 2 | 6 0o | o0
2881 Observatory o0 | o 0 2 o 0
J060 Observatory 0 o 0 1 0 0
3642 Edwards 0 1 2 I 2 3
J821 Edwards 0 k] 2 2 0 2
7th and Plum 0 0 11 {20 2 2
l.egend:
A: B8:00AM -- 9:00AM
B: 10:00AM -- 11:00AM
C: J3:00PM -- 4:00PM

Date : October 1992
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TABLE 2.3. Required Overlay Thickness

JoiliTy l Maszmu=. | Relerence Overiaw
oz | Deflecz:icon Deilezticn Tnilzkness
(im) : (12) ! im
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UCASPCLIZZlT-2 g.03¢ £.02¢ ‘ -
UCASICLIEUC-L c.Cz3 ¢.0L2 g s.2¢C ‘
UCASPTMCLE5-1 0.048 § 2.045 A t.3¢ '
UCASPEMCL73-1 0.04¢ ! 2.020 | 2.0 j
UCASPEMCEZS-1 ; 0.0s¢ g 2.028 ] 3.3C ‘
UCASP8TH304N-1 0.052 { 0.035 2.00 |
UCASPBTH304S-1 0.036 ‘ 3.028 2.00
UCASPFAR1T720-1 C.041 2.041 - ’
UCASPLINSBSS-L 0.161 0.087 3.30
UCASPSTAZ641-1 0.109 0.094 .00
UCASPVPW2229-1 0.074 J.089 2.00
UCASPFFD3054-1 0.050 C.047 1.00
UCASPPAVO42-1 0.103 0.117 -
UCASPPAVI4S5-1 0.085 0.030 5.50
UCASPPRK2324-1 0.082 0.054 2.00
UCASPPRK2378-1 0.040 0.031 2.00
UCASPROC1005-1 0.140 9.119 1.00
UCMAC3EK3241-1 0.057 0.052 .50
UCMAC3EK3333-1 0.091 ! c.073 1.00
UCMACBEK3411-2 0.03¢ i C.030 1.50 -
UCMACEDW3642-1 0.050 i 0.047 .50
UCMACZDW3821-1 0.139 § €c.118 1.0C
UCMACOBS2728-1 0.040 ; 0.030 2.00
UCMACLAF402-1 | 0.062 ¢.021 6§.00
UCMACMCASZZ2-1 ; C.0862 c.078 -
UCMACORS2881-1 ! 0.042 2.024 0.50
UCMACOBS3044-1 0.051 2.048 0.50
UCMACOBS3060-1 0.058 2.042 1.50
UCMACWTFZ332-~-1 0.039 i 5.032 2.00
UCMACDUN3422-1 0.147 | o 130 1.00
UCMACGRA438~1 0..2 ‘ C 076 ; 2.00 -~
UCMACMON3422-1 0.230 0 111 1.00
UCMACMONZST7e-1 0.C076 0.078 -
UCMACPUR42€-1 ¢c..0°8 0.079 1.50
UCMACPURES4-1 0..27 0.085 2.00
AVZRAGE 1.68
bl
(1.73)

NCTZ = :- Overlay thickness is needed over cut only.
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TABLE 2.6. Summary Table

Ueilizy Age of i Age | UZZZ ISAL | Latera.  Overlay |
cus Tavemen<c i of ; : (in Excent | Thizknes 4
‘yrs; | Cut | - '000! c* ( S-S
(yT) Damage | |
(2% [
J
UCASP7&PINT-1 16 1 39 | 4292 4 | 1.50
UCASPCLI3217-1 3 b 80 | 3290 - - ;X
UCASPCLIHUC-1 3 1 82 | See * 2 £.00 ’
UCASPEMC169-1 20 4 71 2863 6 c.s0 |
UCASPEMC173-1 20 12 23 2863 6 4.00 |
UCASPEMCE59-1 20 12 42 . 2863 2 3.50 |
UCASPBTH3I04N-1 14 3 54 2606 3 2.00
UCASP8TH3045-1 14 3 -- | 2606 3 2.00
UCASPFAR1720-1 14 2 -~ | See * - -
UCASPLIN8S9~-1 8 1 51 | 2504 2 3.50
UCASPSTA2641-1 -- 4 71 | 299 4 1.00
UCASPVPW2229-1 12 2 79 | See * 1 2.00
UCASPFFD3054-1 14 2 | -- |see * 3 1.00
UCASPPAV942-1 14 7 47 " - -
UCASPPAVS49-1 14 8 48 " 6 5.50
UCASPPRK2324-1 1 2 7 " 3 2.00
UCASPPRK2378~-1 13 2 86 " 4 2.00
UCASPROC1005-1 13 10 - " 4 1.00
UCMACBEK3241-1 15 2 72 2913 4 0.50
UCMACBEK3333~1 15 3 45 2913 4 1.00
UCMACBEK3411-1 15 8 46 2382 - 1.50
UCMACEDW3642-1 18 10 80 1385 4 0.50
UCMACEDW3821-1 -- 6 17 2666 1 1.00
UCMACOBS2728-1 14 -~ 53 1708 4 2.00
UCMACLAF402-1 2 1 ~-  See * 6 6.00
UCMACMCAS33~-1 13 2 - " - -
UCMACOBS2881-1 14 11 40 = 504 2 0.50
UCMACOBS3044-1 14 13 60 | See * 2 0.50
UCMACOBS3060-1 14 5 g2 | 314 4 1.50
UCMACWTF3332-1 14 5 -- | See * 3 2.00
UCMACDUN3422-1 6 7 | 69 | See = 4 1.00
UCMACGRA4S58~1 11 -~ 84 ! " - 2.00
UCMACMON3431-1 14 8 Tl 6 1.00
UCMACMON3575-1 5 1 8¢ | " - -
 UCMACPUR426-1 9 9 85 " 6 1.50
[ UCMACPURS54~1 9 2 g2 | " 4 2.00
AVERAGE | 5 2.97 1.69
i ‘ (3.00) (1.75)
R R
NOTE * ESAL's not available. Overlay thickness was calculated

that of the control peoint.
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to0 bring the strength of the damaged pavement back to




